Effect of the angiogenesis inhibitor Cilengitide (EMD 121974) on glioblastoma growth in nude mice.
To determine the effect of the angiogenesis inhibitor Cilengitide (EMD 121974) on glioblastoma growth and associated angiogenesis in the brains of nude mice. Human glioblastoma cells (10 U87MG cells) in 1 mul of medium were stereotactically injected during a 20-minute period into the caudate/putamen of nude mice. The mice were intraperitoneally treated daily with Cilengitide or solvent (control) beginning 5 days after tumor injection. The mice were sacrificed from 1 hour to 63 days after tumor implantation and examined for tumor size, vascularity, apoptosis, and cell replication. This injection technique resulted in a highly reproducible, localized, spherical tumor cell placement in the parenchyma without reflux into the subarachnoid space or penetration into the ventricle. Serial brain sections showed the tumor size remained unchanged at 1 to 2 mm for approximately 30 to 40 days. Thereafter, the control tumors showed exponential growth to a volume of 120 mm, with death of the mice at approximately 8 to 9 weeks. Serial staining for Ki-67, a marker for cell replication, and CD31, an indicator for angiogenesis, demonstrated an increase in proportion to the growth of the tumor. In contrast, the tumor volume in Cilengitide-treated mice stayed unchanged at 1 to 2 mm during the entire length of the experiment, with staining for Ki-67 and CD31 remaining low. This standardized brain tumor model is highly reproducible and useful for testing new treatment regimens. Cilengitide is highly effective in suppressing blood vessel growth, thereby controlling orthotopic growth of this glioblastoma cell line.